Clinical evaluation of oligonucleotide microarrays for the detection of HBV mutants associated with lamivudine resistance.
Long-term lamivudine administration in hepatitis B virus (HBV)-infected patients induces the emergence of HBV mutants with lamivudine resistance. The aim of the present study was to evaluate the clinical application of an oligonucleotide microarray in detecting HBV mutants associated with lamivudine resistance. 947 HBV DNA-positive sera from: 388 patients receiving lamivudine treatment, 559 chronic hepatitis B patients not receiving lamivudine treatment, and 359 from HBV DNA-negative controls, were assayed for HBV mutations using the oligonucleotide microarray. Furthermore, follow-up studies were performed using 255 clinical samples from 51 patients treated with lamivudine at various periods. The results were compared with sequencing and real-time polymerase chain reaction (PCR). The HBV DNA polymerase Tyr-Met-Asp-Asp motif (YMDD) mutation was detected in all 388 samples containing lamivudine-resistant mutations identified by microarray. For the codons rt180, rt204 and rt207, the agreements between the microarray and sequencing data are 96.6, 98.5 and 100%, respectively. Two previously unreported mutants were also found in those samples. In the 947 samples collected from different patients, which were detected positive for HBV DNA by quantitative PCR, all but three weak-positive samples were positive by the microarray, demonstrating an agreement of 99.7%. In all the positive samples, mutations could be detected in the relevant loci of HBV DNA polymerase with lamivudine resistance. All of the 359 HBsAg-negative samples were shown to be negative for HBV DNA using the microarray method. Follow-up detection of the clinical samples from 51 patients treated with lamivudine demonstrated that the microarray method was able to detect mutations in mixed viruses that were infecting prior to sequencing. The oligonucleotide microarray can be conveniently utilized to detect mutant HBV in clinical serum samples.